Purpose: This case report describes the use of sustained release MFR techniques in a patient with a primary diagnosis of rheumatoid arthritis (RA) and a secondary diagnosis of collagenous colitis. Changes in pain, cervical range of motion, fatigue, and gastrointestinal tract function, as well as the impact of RA on daily activities, were assessed.
INTRODUCTION

Rheumatoid Arthritis
Rheumatoid arthritis (RA) is a chronic, systemic, polyarticular inflammatory disease, causing destruction and inflammation to the capsule and synovial lining of joints throughout the body. (1, 2) The local inflammatory injury is induced by pathological immune complexes traveling through the circulatory system. (1) T-lymphocytes, leukocytes, monocytes, and cytokines infiltrate the synovial fluid causing joint inflammation. (1) Tumor necrosis factor, a primary cytokine in RA, stimulates protein-degrading enzymes to be released. (1) This results in destruction of articular cartilage, bone resorption, and inhibition of bone formation. (1) Another pathological immune complex, rheumatoid factor, is an antibody that may trigger inflammatory reactions if it interacts with immunoglobulin antibodies and the mediators of inflammation. (1, 3) This reaction, along with specialized effector cells, causes pannus tissue, a destructive vascular granulation tissue, to be formed. (1) As a result, degraded cartilage and bone, effusion of the joint capsule, and thickening of the capsule's synovial lining occur. (1, 3) These changes prevent the synovial joints from being lubricated and providing nutrition to the articular cartilage. (1) Pain, swelling, and gradual destruction of the joint can result in loss of function, deformity, and, ultimately, disability. (1, 3) RA usually develops in the third or fourth decade of life, affecting three times more women than men. (1, 2) The autoimmune inflammatory disease primarily affects the synovial joints, especially the knees, hands, and feet. (2) The progressive development of RA can lead to prolonged morning stiffness, limited range of motion (ROM), symmetrical joint deformity, ligamentous laxity, altered biomechanics and posture, rheumatoid nodules, pain, fatigue, malaise, fever, weight loss, neurological compromise, and decreased quality of life. (1, 2, 4, 5) As it is an autoimmune disorder, the cardiovascular, pulmonary, and gastrointestinal (Gi) systems may also be affected. (1) This chronic, progressive disease goes through periods of remission and exacerbation. (1) understanding the pathophysiology of RA has led to various treatment strategies including physical therapy, anti-inflammatory medications, disease-modifying antirheumatic drugs, immunosuppressants, and surgery. (4) Sustained release myofascial release (MFR) is also reported to be a valuable healing catalyst that may enable improvements in these realms for individuals with RA. (6) individuals with RA may have an excess of human tumor necrosis factor-alpha (TNF-α) causing the body's immune system to attack healthy tissue. (7) Treatment options for individuals with excess TNF-α include administering anti-TNF antibodies to reduce inflammation and joint damage. (2) Anti-TNF therapy assists in the treatment of RA by restoring the patient's immune cells and hemoglobin, and reducing the patient's rheumatoid factor levels, cytokine production, vascular endothelial growth factor, acute-phase protein production, elevated platelets, and elevated fibrinogen. (2) infliximab infusion (Remicade) is one type of anti-TNF therapy for patients with moderate to severely active RA. (7) infliximab binds to TNF-α, interfering with endogenous TNF-α activity. (7) Specifically, this interference prevents inflammatory cytokine and tissue-degrading enzyme induction, leukocyte migration, and neutrophil and eosinophil activation. (7) Thus, infliximab reduces the infiltration of inflammatory cells and mediates cellular adhesions. (7) These actions may prevent RA-associated joint disease and allow diseased joints to heal. (7) Maintenance dosing occurs at 4-to 8-week intervals, depending on the individual's response to the medication. Another antirheumatic treatment is methotrexate, an immunosuppressant that inhibits the production of T cells. (2) Methotrexate is considered one of the most effective medications for RA, as it decreases pain and morning stiffness. (1) An effective treatment for RA has been the combination of infliximab with methotrexate, creating a synergistic effect. (2) This combination has been shown to stop cartilage and bone damage in 50% of patients after 6 months of treatment, with effects lasting for 2 years. (2) Inflammatory Bowel Disease inflammatory bowel disease (ibD) is a chronic inflammatory disease of the Gi tract that is classified as a functional disorder of motility in the small and large intestines. Common ibDs include ulcerative colitis and Crohn's disease, while less common diagnoses include forms of microscopic colitis such as collagenous colitis and lymphocytic colitis. (8) ulcerative colitis displays chronic inflammation in the mucosa and submucosa of the colon, whereas chronic inflammation from Crohn's disease can affect any part of the intestinal tract. (1) Microscopic colitis is a chronic inflammatory disease of the colon that causes chronic watery diarrhea. (9) Collagenous colitis causes thickened subepithelial collagen in the colon, whereas lymphocytic colitis has an increase in intraepithelial lymphocytes in the colorectal mucosa. (8, 9) Though the etiology is unknown, ibD may result from genetic predisposition, environmental factors, immunologic factors, chronic stress, inflammation, and/or infection. (1, 10) While both genders are equally affected by most ibD forms, collagenous colitis is predominantly found in females. (1, 8, 9) Common signs and symptoms include abdominal pain, constipation, diarrhea, rectal bleeding, decreased appetite, nausea, vomiting, and weight loss. (10) it is also suggested that ibD may share pathogenic pathways with other autoimmune diseases; (1, 8, 11) 40% of individuals with collagenous colitis also have autoimmune diseases such as RA. (12, 13) Extraintestinal signs and symptoms signifying coexistent ibD and autoimmune diseases include chronic fatigue, fever, night sweats, skin lesions, uveitis, arthritis, migratory arthralgias, and hip pain. (1, 10) ibD displays periods of exacerbation and remission. (1) The signs and symptoms of ibD during these exacerbation periods can negatively affect a person's quality of life. Current treatment options for ibD include relieving abdominal pain, stabilizing motility, altering diet and nutrition, and altering lifestyle habits. (1) Pharmacological intervention has included antidiarrheals, antispasmodics, immune modifiers, antibiotics, corticosteroids, and aminosalicylates. (1) Similar to the treatment of RA, methotrexate and cytokine-based medications, such as infliximab, are being used to control inflammation in patients with ibD. (1, 2, 7) Little research has been conducted on the positive effects of combined pharmacological and complementary therapies and on the outcomes of using complementary therapies on the somatic symptoms of ibD.
Fascial System and Myofascial Release
The fascial system is a protective three-dimensional web matrix of connective tissue that envelops every muscle, organ, gland, and cell in the body, also surrounding the circulatory system, nervous system, musculoskeletal system, and digestive tract to affect the overall shape of the body. (14) There are 12 different fascias or connective tissues in the body, each with varying concentrations of collagen, elastin, and ground substance. (15) Collagen provides support, shape, and stability; elastin allows for flexibility; ground substance cushions every cell. (16) The presence of smooth muscle cells within fascia, along with widespread presence of myelinated and unmyelinated sensory and motor nerve fibers and capillaries, has led to a hypothesis that fascia is an actively adapting organ with functional importance, rather than a passive structural organ alone. (14) Fascia may contribute by assisting in support, protection, cellular respiration, elimination, metabolism, and fluid and lymphatic flow. (17) As a result, physiological and mechanical trauma to fascia at the cellular level may have an effect on posture, cellular health, and the immune system. (6, (17) (18) (19) There is an important physiological interaction between fascia and the extracellular matrix on the one hand and various cells of the body on the other. (17) "Without the oscillatory activity of the matrix and parenchymal cells, [cellular] metabolism would be stunted or nonexistent." (17) it is hypothesized that fascial restrictions occur when fascia reorganizes itself in response to tension and stress. (6, 20, 21) Fascial restrictions constrict the tissue that is embedded within it, pulling on bones, tendons, and ligaments in an attempt to protect the body from further damage. (6, (20) (21) (22) As a result, cellular function is disrupted and tremendous strain is placed on soft tissue, as demonstrated by injury, stress, surgical adhesions, scars, inflammatory processes, and anatomical malalignments. (6, 18, (20) (21) (22) Mechanistic, also referred to as traditional or osteopathic, MFR is used most often synonymously with soft tissue mobilization where the "individual 'stroke' or technique on a particular spot of tissue is between a few seconds and 1 ½ minutes." (21, 23, 24) Sustained release MFR as taught by barnes emphasizes the intention to practice sustained pressure and traction over the fascial restriction for a minimum of 3-5 minutes to facilitate the piezoelectric effect to the crystal matrix of fascia. (16, 20, 21, 25) When ground substance in a fascial restriction becomes more solid and less fluid, the piezoelectric effect is stifled and the energetic flow is impeded. (16, 25) Electrical impulses are generated in the collagen by compressive and distraction forces within the musculoskeletal system. (20, 25) These impulses trigger a cascade of cellular, biomechanical, neural, and extracellular events as the body adapts to external stress. (20, 25) in response to internal stress, components of the extracellular fluid change in polarity and charge, affecting fascial motion. (20, 25) The stimulation of the gel ground substance of the fascia requires this sustained pressure over time in order to bring about the "melting" of the colloidal part of the tissue and to stimulate a sustained piezoelectric flow of electrons along the tissue, thus maximizing the "energy" flow to the tissue over a longer period of time. (6, 25, 26) Further, with the extracellular matrix softening and the fascial restriction releasing, pressure on pain-sensitive tissue is relieved and the tissues are rehydrated to allow for conduction of flow of photons and vibration. (25, 27) However, Schleip (24) reports that any change in the tissue felt under the hands cannot be attributed either to a softening of the ground substance, termed thixotropy, or to a response to the electron flow from the piezoelectric effect as described by Oschman (16) because of laboratory studies of time and force dependency of connective tissue plasticity. (21, 28, 29) Schleip suggests that fascial plasticity may be due to the self-regulatory qualities of the client's nervous system. (24) Health care providers have used MFR in this way in the clinical setting for many years, but evidence beyond case reports, such as randomized and case-control clinical trials, is lacking.
Purpose
The presentation of combined symptoms of RA and ibD has led to the investigation of further potential therapeutic options. Complementary therapies, such as MFR, are designed to restore homeostasis by relieving restrictions that impede energetic flow, work with the body's own healing mechanism, and have the possibility of being an effective adjunct to allopathic treatments. (6) This case report describes the changes in ROM, pain, fatigue, and Gi tract function following the use of MFR techniques on a patient with a primary diagnosis of RA and a secondary diagnosis of collagenous colitis. The guiding questions were as follows: Does MFR, administered by three practitioners in six 45-minute treatment sessions over a period of 2 weeks, affect cervical ROM and reported pain, fatigue, Gi tract function, and quality of life in a patient with RA and collagenous colitis? How long could these changes potentially persist following the last treatment?
METHODS
Patient History and Review of Systems
A 54-year-old white woman presented with cervical pain, systemic pain, fatigue, and explosive diarrhea due to a primary diagnosis of RA and a secondary diagnosis of collagenous colitis. Over the past 8 years she received infliximab infusions and chiropractic adjustments to address the cervical and systemic pain. None of these treatments resulted in sustained relief longer than a few days. Five years after she started receiving infliximab infusions, collagenous colitis was diagnosed. Her gastroenterologist was astounded that the collagenous colitis presented after receiving infliximab infusions for several years, as that pharmacological treatment is used to control inflammation with ibD. During the course of this study, the patient did not receive chiropractic care, only infliximab infusions.
Initial Interview
The patient reported a dull ache in the right elbow, neck, and both temporomandibular joints. She stated that both knees, especially the left, felt achy. As a result of her knee pain, she was unable to wear high heels. She expressed frustration, as she was unable to run or rollerblade and was restricted to a limited amount of walking. She was able to swim the breaststroke as long as her neck was not in pain. basic activities of daily living were adversely affected, including exiting the bathtub from a long-sitting position. She noted difficulty with intricate needlework for crocheting and was unable to complete computer-related tasks due to bilateral wrist pain. She reported numbness in her right third and fourth fingers and a flexion contracture of the left third finger. She napped on a daily basis, with an overall feeling of fatigue. Her "normal" Gi tract function consisted of nausea, bowel urgency, and explosive diarrhea, but she did not experience this on the day of the initial interview.
Physical Examination and Imaging
The postural assessment revealed slight head rotation to the right, slight elevation of the right shoulder, increased lordosis of the lumbar spine, and anterior rotation of the left ileum. Cervical disk degeneration was noted through x-ray imaging. She had full hip and shoulder ROM, but cervical ROM was limited in all directions.
Initial Values
Preceding the first treatment, the patient rated cervical pain as 3.6/10 and systemic pain as 4.8/10. Cervical ROM values were as follows: flexion: chinto-chest (chin-to-chest was considered full flexion); extension: 44°; right rotation: 52°; left rotation: 40°; right lateral flexion: 22°; and left lateral flexion: 19° (Table 1) . She rated her fatigue as 1.1/10 in the morning, 3.3/10 in the afternoon, 5.1/10 in the evening, and 5.7/10 with activity ( Figure 1 ). She scored 164 out of a possible 433 on the Arthritis impact Measurement Scales 2 (AiMS2; Appendix Table 1 ).
Examination
To measure progress, data collected at each treatment and at periodic intervals between treatments included cervical ROM (goniometry), cervical and systemic pain (visual analog scale), and fatigue (P4 instrument). 
P4 Instrument
The P4 instrument was originally created to capture changes in pain throughout the day. However, Range of motion as measured with a goniometer during first treatment series, interim, and second treatment series. All measurements were taken before the patient received myofascial release on that day. At the eighth week interim following the initial treatment series, the physical therapist decided to perform the final treatment series. for the purpose of this study, the original instrument was adapted to capture changes in fatigue. in the adapted version, the word "fatigue" replaced "pain."
The patient provided data on morning, afternoon, evening, and activity-related fatigue. The questions were answered by placing a mark along a visual analogue scale from zero to 10, signifying none to worst possible fatigue. (30) Arthritis Impact Measurement Scales 2
The AiMS2 was designed to assess the impact of arthritis on daily life. items assessed included physical function, emotional status, and overall arthritis impact on daily life in the past month. Possible scores ranged from 74 to 433; lower scores indicated wellness and higher scores indicated greater impact of arthritis upon daily life. (31) 
CAM Methods Questionnaire
The CAM Methods Questionnaire, in a trial phase during the study, was designed to help understand the patient's experiences throughout in the study. Written quotes were used as well as checked items to quantify changes over time (personal communication, C Ritenbaugh, PhD, MPH, June 28, 2009).
Intervention
it is hypothesized that MFR is designed to provide more space in the fascia, thereby attempting to relieve pressure on pain-sensitive tissue and improve flow of immune system components, lymphatic fluid, blood, neurotransmitters, neuropeptides, steroids, and digestive enzymes. (16) The MFR technique begins with a postural examination and palpation for fascial restrictions. (26) Then, gentle sustained pressure is used with the hands placed on the restricted tissue, in the direction of the restriction. (26) The pressure is sustained over the skin, without allowing the hands to slide, for a minimum of 90-120 seconds to allow the tissue to begin to release. (26) Once the release begins, pressure is maintained while the therapists' hands follow the direction of the fascial release. (26) Sustained releases are held for a minimum of 3-5 minutes (Table 2) . (26) The purpose of this treatment approach was to potentially increase energy levels, decrease pain, and stabilize Gi motility to enhance the overall quality of life. Six initial treatments were performed in 2 weeks' time, followed by an interim of 8 weeks, after which a final treatment series of two sessions was provided. Treatment sessions were provided by a physical therapist experienced in MFR techniques and two trained assistants. Each session was performed for 45 minutes and consisted of several techniques, including manual cervical traction, transverse plane releases, arm and leg pulls, and cross-hand techniques. (26) 
RESULTS
The following summary describes changes in signs and symptoms over time. Data collected from each treatment were compared with the most recent values. Post treatment is defined as the timeframe from the conclusion of the last treatment session to the initiation of the next treatment session.
Initial Treatment Series
Post first treatment: stabilization in Gi tract function (Table 3) , systemic pain (Figure 2) , and cervical pain (Figure 3 ). in the 2 days following the first MFR treatment, the patient reported less fatigue than at any other time that she could remember in the past 8 years. Her pain had decreased such that she did not consider taking pain medications in the morning and was able to work at the computer for more than 1 hour. She reported improved sleep at night and was once again able to wear high heels without left knee pain. Gi tract function remained stable, as she did not experience any episodes of diarrhea. Post second treatment: improved Gi tract function (Table 3 ) and cervical pain ( Figure 3) ; varied cervical ROM (Table 1) . Following the second treatment session, she stated she was able to walk for at least 20 minutes pain-free. Gi tract function continued to improve based on her subjective report of no bouts of diarrhea or urgency.
Post third treatment: improved Gi tract function (Table 3) , systemic pain (Figure 2) , and cervical pain (Figure 3) . On the day of the third MFR session, she received an infliximab infusion. She noted that Gi tract function had improved, and she was able to eat all foods without having urgency or diarrhea. She noted that she felt her posture was "straighter" and that her "head [sat] on top of [her] shoulders." Post fourth treatment: improved Gi tract function (Table 3) , systemic pain (Figure 2 ), cervical pain (Figure 3) , and fatigue ( Figure 1) . She was "astounded by the effects of MFR," and expressed again that she hadn't felt this energized in years. At the end of her session, her cervical and systemic pain had decreased to 1.3/10 and 0.8/10, respectively. Post fifth treatment: improved Gi tract function (Table 3) , systemic pain (Figure 2 ), cervical pain (Figure 3) , cervical ROM (Table 1) , AiMS2 (Appendix Table 1 ), and quality of life. She noted her fatigue level reached zero. She no longer napped during the afternoons, nor did she use an alarm clock. All Gi tract symptoms were eliminated, except for urgency following consumption of coffee. The AiMS2 score 
Posttreatment Follow-Up
Post sixth treatment; interim, 2 weeks following initial treatment series: improvement maintained in Gi tract function (Table 3) , systemic pain (Figure 2 ), cervical pain (Figure 3) , and fatigue ( Figure 1) ; maintenance of AiMS2 (Appendix Table 1 ) and quality of life; varied cervical ROM (Table 1) . She returned for an examination 2 weeks following her last treatment to reveal that many of the positive results had been maintained. Her gastroenterologist discharged her for the next 6 months due to regular bowel movements. She recorded changes in energy (pre: 2.5/10, post: 10/10), physical health (pre: 7/10, post: 8/10), and happiness (pre: 10/10, post: 10/10). She felt she was "on a path towards health and wellness" and that her "life [was] getting back to normal." interim, 5 weeks following initial treatment series: improved cervical ROM (Table 1) , AiMS2 (Appendix Table 1 ), and quality of life; regression in Gi tract function (Table 3) , systemic pain ( Figure  2) , and cervical pain (Figure 3) . The AiMS2 score decreased from 124 to 116. Changes in energy (pre: 1.5/10, post: 10/10), physical health (pre: 5/10, post: 9/10), and happiness (pre: 7.5/10, post: 9.5/10) were recorded through the CAM Methods Questionnaire. She stated that "the fatigue is gone!" and was "using [her] inner resources to heal [herself] ." Gi tract function maintained relative stability, with reports of slightly loose stools, which may have been a result of a change in daily vitamin intake.
interim, 8 weeks following initial treatment series: regression in Gi tract function (Table 3) , systemic pain (Figure 2 ), cervical pain (Figure 3 ), cervical ROM (Table 1) , fatigue (Figure 1 ), AiMS2 (Appendix Table 1 ), and quality of life. Eight weeks following the last treatment she was reevaluated. AiMS2 score increased from 116 to 155 indicating the collagenous colitis symptoms had returned approximately 6 weeks after the last treatment session. She also stated that "although [her] pain is about the same as it was before the study, it doesn't matter as much any more because [she] knows [she] will get better again." in the CAM Methods Questionnaire, she recorded the changes in energy as pre 2/10, post 2.5/10 and in physical health as pre 2.5/10, post 4.5/10.
Final Treatment Series
Given her regressing status, the patient received MFR on the day of her week 8 follow-up appointment, initiating a second round of treatments. She returned 3 days later and reported that the "sludge [wasn't] there." Her Gi symptoms went from explosive diarrhea to semisolid stools (Table 3) . And, although she still experienced mild pain on occasion, she expressed that she felt better equipped to handle the pain now that she was not fatigued (Figure 1) .
Final values: on the second treatment day during the second round of treatments, she rated cervical pain as pre 0.4/10, post 0.3/10 ( Figure 3 ) and systemic pain as pre 2.4/10, post 0.4/10) (Figure 2) . She rated all fatigue as zero (Figure 1 ). Her cervical ROM was as follows: flexion: chin-to-chest; extension: 49°; right rotation: 59°; left rotation: 40°; right lateral flexion: 26°; and left lateral flexion: 24° (Table 1) .
Summary
When compared with the initial evaluation and the subsequent eight treatments of the entire 11-week study, the patient showed improvements in cervical and systemic pain. Cervical flexion was maintained throughout the study. Left rotation, while variable throughout the study, had the same value at baseline and the final treatment session. The ranges in all other cervical motions improved from the initial evaluation. She reported complete alleviation of fatigue and Gi symptoms. She maintained positive gains up to 5 weeks following the final treatment of the initial treatment series. However, over a stressful weekend, her symptoms returned to near baseline measurements. At this point, 8 weeks after the initial treatment series ended, the patient received two additional treatments of MFR 3 days apart. immediately following these two treatments, similar gains were achieved again.
DISCUSSION
This case study was designed to study how MFR may influence an individual with a diagnosis of complications from RA and collagenous colitis. Sustained release MFR in conjunction with allopathic treatment appeared to relieve pain and fatigue, increase cervical ROM, and improve Gi tract function for up to 5 weeks following a 2-week treatment series. When the patient regressed after the initial treatment series, two additional treatments of MFR were provided, achieving positive results.
This case study had several limitations. While the patient reported that she was symptom-free at the initial evaluation, she reported improvements in her Gi tract function after the second treatment. This is believed to be due to a remission episode on the day of the initial evaluation. Also, it was learned that the method chosen to quantify changes in cervical ROM had not been validated to quantify movement of the multiaxial cervical spine. in future studies, it would be appropriate to select a goniometer validated to measure cervical ROM. The P4 instrument, originally created to capture changes in pain throughout the day, and modified in this study to assess changes in fatigue, had not been validated for this purpose. At the time of the study, the CAM Methods Questionnaire had not been validated. Thus, the results of the questionnaire are not validated. However, the results from the CAM Methods Questionnaire were supplemented with written quotes from the patient. Additionally, the AiMS2 and CAM Methods Questionnaire were not administered following the final treatment series. After the sixth treatment session, it was believed that the study would be complete, with the patient having periodic follow-up to determine the length of time that positive gains would be sustained. After the patient regressed during follow-up, the final treatment series was administered to provide patient relief, and not intended to be included this study. Given the rapid reversal of negative signs and symptoms and the reemergence of positive gains, it was decided to include these two sessions in this case report, though a thorough follow-up after the final treatment series was not conducted. Further, it was believed that a stressful weekend caused the patient to return to baseline measurements, indicating that stress provokes this patient's symptoms. However, the patient could have had her symptoms return as a result of the relapsingremitting conditions of RA. Finally, it is also possible that the patient gained improvements during the course of the case study secondary to receiving an infliximab infusion on the day of the third treatment session.
Future studies could be more comprehensive if the effects of MFR on joint integrity were captured. A comparison of radiographs before and after treatment may signify the positive effects of MFR on joint ROM and posture. Having a control patient not receiving infliximab infusions would be ideal, since the medication may reduce signs and symptoms associated with RA and ibD.
The results from this case study suggest that the integration of sustained release MFR and standard medical treatment may facilitate improvements in pain, ROM, fatigue, and Gi motility resulting in an improved quality of life. With the limited evidencebased research on MFR, this case report has discussed how this complementary therapy may be beneficial. Manual therapists may wish to consider sustained release MFR as a valuable treatment approach for individuals with RA, ibD, chronic fatigue, movement limitations, or pain. it may be a useful complementary therapy for patients who have tried conventional treatments without success.
